A new species of Keissleriella (Lentitheciaceae) is described from a dead stem of Dactylis glomerata collected in Italy. The new taxon is supported by morphology and phylogenetic analysis of SSU, LSU, and TEF1α sequence data. The combined analysis of gene data indicate that Keissleriella dactylidis sp. nov. forms a distinct clade within the genus Keissleriella. The species is characterized by immersed, erumpent, dark grey to black ascomata with papilla containing brown periphyses, and cylindrical asci with hyaline, ellipsoid, 4-5-septate ascospores with a thin mucilaginous sheath. A synopsis of the characteristics of Keissleriella dactylidis and other species is provided and the new species is justified and compared with similar taxa. This is the first report of a Keissleriella species from the grass Dactylis glomerata.
INTRODUCTION
Dothideomycetes is the largest and most diverse class of Ascomycota comprising an estimated 19 000 species 1, 2 and is characterized by bitunicate, usually fissitunicate asci 1, 3 . The majority of species in this class are endophytes, epiphytes, or saprobes, with a small number occurring as lichens and hyperparasites 1, 4 . Many of the asexual morphs of dothideomycetous are pathogens of economically important plants and crops 5, 6 . Pleosporales is the largest order in Dothideomycetes, comprising a quarter of all dothideomycetous species 7, 8 and comprising 41 families 1 . This large order comprises two main suborders, namely Pleosporineae and Massarineae. Pleosporineae includes nine families: Cucurbitariaceae, Didymellaceae, Didymosphaeriaceae, Dothidotthiaceae, Leptosphaeriaceae, Phaeosphaeriaceae, Pleosporaceae 9 , Halojulellaceae, and Shiraiaceae 10, 11 , while Massarineae includes six families: Bambusicolaceae 1 , Montagnulaceae, Lentitheciaceae, Massarinaceae, Morosphaeriaceae, and Trematosphaeriaceae 2 . Ariyawansa et al 7 have however synonymized Montagnulaceae under Didymosphaeriaceae by giving the priority to the oldest name.
The family Lentitheciaceae was introduced by Zhang et al 12 in the order Pleosporales. Most members in this family are saprobic on stems and twigs of herbaceous and woody plants in terrestrial or aquatic habitats 12, 13 . The family is characterized by the lenticular ascomata, ostioles with or without brown setae, and hyaline, sometimes light yellow and 1-septate to multi-septate ascospores 1, 9 . Keissleriella was introduced by Höhnel 14 and is typified by Keissleriella aesculi Sacc. (≡ Pyrenochaeta aesculi Höhn.). The genus Keissleriella is characterized by ascomata with papilla filled with black setae, and hyaline and 1 to multi-septate ascospores [15] [16] [17] 12 placed the genus in Lentitheciaceae. The aim of this paper is to introduce and describe a new Keissleriella species which was discovered as a result of examining saprobic fungi on Dactylis glomerata in Italy and discuss its taxonomic placement in Lentitheciaceae based on morphology and phylogeny.
MATERIAL AND METHODS

Sample collection and morphological studies
Dead stems of Dactylis glomerata were collected on 5 August 2012 in Marilleva in the Province of Trento, Italy and brought to the laboratory in Ziplock plastic bags where they were examined under a Motic SMZ 168 series dissecting stereo-microscope. Hand sections of ascomata were mounted in 10% lactoglycerol for microscopic studies and photomicrography. The fungus was examined using a Nikon ECLIPSE 80i compound microscope and photographed by a Canon 450D digital camera fitted to the microscope. Measurements were made by TAROSOFT IM-AGE FRAME WORK and images used for figures were made with ADOBE PHOTOSHOP CS3 EXTENDED 10.0 (Adobe Systems Inc., US). Isolation was carried out from single ascospores following the method described by Chomnunti et al 21 and germinating single spores were transferred directly to malt extract agar (MEA) plates and grown at 15-18°C. Characters of colonies were observed and measured after 1-2 weeks.
Herbarium specimens were obtained on loan from the Research Institute of Resource Insects (RIRI), Kunming, China.
The type material is deposited in the herbarium of Mae Fah Luang University (MFLU), Chiang Rai, Thailand and New Zealand Fungal and Plant Disease Collection (PDD), New Zealand. Cultures are deposited at the Mae Fah Luang University Culture Collection (MFLUCC) and Centraalbureau Voor Schimmelcultures (CBS).
DNA extraction and PCR reaction
Genomic DNA was extracted from mycelium grown on MEA for 1-2 weeks at 15-18°C using a Biospin Fungus Genomic DNA Extraction Kit (BioFlux) following the manufacturer's protocol. The amplification of rDNA regions of the small subunit rDNA (SSU), large subunit (LSU) and translation elongation factor 1-alpha gene (TEF1α) was carried out by using NS1 and NS4 22 , LROR and LR5 23 , and EF1-983F and EF1-2218R 24 primer pairs, respectively. The amplification procedure was performed in a 25 µl reaction volume containing 1 µl DNA, 1 µl of primer 1 and primer 2, 12.5 µl of 2× Master Mix and 9.5 µl of ddH 2 O. Amplification conditions were setup for initial denaturation of 3 min at 94°C, followed by 35 cycles of 30 s at 94°C, 50 s at 55°C and 1 min at 72°C, and a final extension period of 10 min at 72°C. The PCR products were checked on 1% agarose electrophoresis gels stained with ethidium bromide. The purification and sequencing of PCR products were sent to Shanghai Majorbio Biopharm Technology Co., Ltd, China.
Sequence alignment and phylogenetic analysis
The newly generated sequences were compared with other sequences in GenBank by nucleotide megablast searches. Multiple sequence alignment was carried out in BIOEDIT 25 and CLUSTAL X 26 . Maximum-parsimony (MP) analysis was processed using PAUP v. 4.0b10 27 to obtain the most parsimonious tree. Clade stability was assessed in a bootstrap analysis with 1000 replicates, random sequence additions with max-trees set to 1000 and other default parameters as implemented in PAUP. The setup detail of the above phylogenetic analysis programs were followed as described by Kishino and Hasegawa 28 . Maximum trees were viewed in TREEVIEW 29 .
RESULTS AND DISCUSSION
DNA sequencing-SSU, LSU, and TEF rDNA phylogenies
The combined gene analysis of the SSU, LSU, and TEF dataset comprised 55 taxa including our new stain of Keissleriella dactylidis (MFLUCC 13-0751) with Halojulella avicenniae as the outgroup taxon (BCC 18422). This analysis comprised 2517 characters, of which 1767 were constant, 542 variable characters were parsimony informative and 208 variable characters are parsimony-uninformative. Six equally parsimonious trees were generated and the first of the most parsimonious tree was selected ( Fig. 2 .
Etymology: The species epithet refers to host genus "Dactylis".
Holotype: MFLU 14-0107. Keissleriella is characterized by ascomata with papilla filled with black setae, hyaline and 1-septate to multi-septate ascospores 6, 15, 16 . Nine species of Keissleriella including our new species have been described from the host family Poaceae (Table 2) . Keissleriella dactylidis differs from other species of Keissleriella, based mainly on morphological characters of ascospores, but is most similar to K. culmifida (P. Karst.) S.K. Bose and K. taminensis (H. Wegelin) S.K. Bose. Although K. dactylidis and K. taminensis have hyaline ascospores with 4-5 septa and are surrounded by a mucilaginous sheath 31 , K. dactylidis differs from K. taminensis in having the ellipsoid to cylindrical ascospores, longer periphyses and smaller ascomata. Keissleriella culmifida differs from K. dactylidis which has 3-septate, fusiform ascospores and shorter periphyses 31 . Phylogenetic analysis (Fig. 1 ) of combined SSU, LSU, and TEF gene data showed that Keissleriella dactylidis forms a separate clade within the genus Keissleriella sister to K. linearis E. Müll. ex Dennis with relatively high bootstrap support (65%). Keissleriella linearis differs from K. dactylidis in having 1-3-septate ascospores lacking a mucilaginous sheath and larger ascomata 32 . Lentithecium lineare (≡ Keissleriella linearis E. Müll., Dennis) was introduced by Zhang et al 12 as a new combination in Lentithecium as it grouped with Lentithecium sp. However, Zhang et al 12 had not included any Keissleriella strains in their study. In our study Lentithecium lineare groups with Keissleriella species (Fig. 1) and is treated as Keissleriella linearis (Dennis, 1964) (Fig. 3) .
Keissleriella Ascospores 36-39 × 9-10 µm (x = 37 × 9 µm, n = 10), 2-4 overlapping seriate, broadly ellipsoid to slightly fusiform, somewhat curved, ends usually rounded, hyaline, 1-3-septate, not or only slightly constricted at the septa, without surrounding by a thin gelatinous sheath. Asexual morph: undetermined. Notes: We examined this type of Keissleriella linearis which has characters typical of the genus (Fig. 3) . The setae were not illustrated in Zhang et al 12 .
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